Aim: Preventive intervention and treatment using internet-based cognitive behaviour therapy (iCBT) can be easily administered to school students, as they are quite familiar with internet tools. This study aims to investigate the effectiveness and contribution of iCBT to mental healthcare in a school setting.
aggression, or suicidal ideation, that may be associated with the use of medications, such as antidepressants (Thase & Lang, 2004) . As a consequence, when early detection and intervention are not conducted, children do not receive treatment at the appropriate stage (Stark et al., 2006) .
Cognitive behaviour therapy (CBT) is an established treatment
for improving depression and anxiety disorder. Studies of CBT have demonstrated positive treatment gains across anxiety, depressed mood, and general functioning outcomes (Chu & Harrison, 2007) , although evidence to support its implementation remains insufficient (Hetrick, Cox, Witt, Bir, & Merry, 2016) . The effectiveness for preventing mental illnesses in healthy individuals is comparable to that for patients who receive medical treatment (Ishikawa, Togasaki, Sato, & Sato, 2006) . The effectiveness of CBTbased psychological education programmes for young people has also been confirmed through numerous randomized, controlled trials aimed at prevention in general (Kazdin & Weisz, 1998) . A number of studies have reported the effectiveness of the recently developed internet-based CBT (iCBT) and computerized cognitive behaviour therapy (CCBT) (Andersson et al., 2013; Marks et al., 2003; Proudfoot et al., 2003; Wright et al., 2005) . Preventive intervention and treatment using iCBT can be administered easily even among school students, as young people are more familiar with internet tools. Furthermore, as iCBT does not require clinic visits, students can avoid problems associated with stigma or a lack of time; therefore, it appears to be one of the most appropriate methods of intervention for students. Although some studies of online programmes have shown considerable drop-out rates and modest effects, some evidence supports the effectiveness of CCBT for the treatment of psychiatric problems such as depression (Kaltenthaler, Parry, Beverley, & Ferriter, 2008) . Existing iCBT studies for young people have also demonstrated its effectiveness (Ebert et al., 2015; Vigerland et al., 2016) .
iCBT can lead to an improvement in depression and anxiety in adolescence and is considered to be an effective intervention to prevent mental illnesses (Richardson, Stallard, & Velleman, 2010) . However, to the best of our knowledge, iCBT has not been studied with Japanese students, but considering cultural differences is important.
The participants in this study, who were high school athletes, often experience prolonged stress because of tough competition. Meanwhile, the prevalence of mental disorders is controversial in Japan. A previous study reported that young athletes had a higher incidence of neuroticism than the general youth population (Gulliver, Griffiths, & Christensen, 2012) . However, young elite athletes suffer from mental disorders at a comparable or lower rate than the general youth population (Kishi, Suzuki, Kurokawa, Takahashi, & Matsuoka, 2008) .
This study aims to investigate the effectiveness and contribution of iCBT to mental healthcare in a school setting. This study was designed to develop and examine the implementation of an iCBTbased intervention for high school students in general, although all participants in this study were athletes.
| METHODS

| Participants
Participants were recruited from Kiryu Daiichi High School in Gunma, Japan. This school is private coed school offering 12 courses, including a sports specialist course. This course consists of six athletic events (baseball, soccer, basketball, rugby, judo, and track and field), each of which is practiced at a national competition level. The first-year students in the sports specialist course included 80 boys in total.
The institutional review board of Toho University School of Medicine approved the protocol for the study. The study was conducted in accordance with the latest version of the Declaration of Helsinki.
After the subjects and their guardians were provided with a complete description of the study, written informed consent was obtained from every subject and their guardian.
| Procedures
Randomization was performed using each student's school ID number. The participants were assigned to the intervention group (n = 40) or the control group (n = 40) based whether their ID was odd or even numbered. The participants were asked to complete the self-assessment questionnaire before and immediately after the programme. All participants were boys, and the two groups did not significantly differ in age (15.7 and 15.8 years, respectively). The study was meant to be conducted during the appropriate period considering the annual schedule of the high school (e.g., avoiding examination periods and sports matches).
The intervention consisted of group education regarding CBT and online homework using iCBT over a 1-month period (Table 1) .
The group education consisted of a 180-min group class presented by a trained school nurse. First, the participants learned about the relationships between, emotions, cognition and behaviour, which form the basic theory of CBT. We excluded technical terms from the explanations and included practical examples to facilitate understanding during the session. Second, to support the application of CBT theory to real life, the participants completed the column worksheet. In column worksheets, which are often used for cognitive restructuring in CBT, the participants fill out a column Each student underwent cognitive restructuring using iCBT CBT, cognitive behaviour therapy; iCBT, internet-based cognitive behaviour therapy.
that includes their situation, mood, automatic thought, evidence that supports their automatic thought, evidence that is against their automatic thought, adaptive thoughts, and mood changes.
The participants recorded their daily experiences and situations on this sheet and learned how to best utilise the sheet. In this group education, the participants were asked to select easy and insignificant situations, as they would later be discussing their concerns with group members. Regarding automatic thought, we introduced certain thought patterns that can cause stress (such as all-ornothing thought, should-be thought, self-criticism, and over-interpreting) to help subjects become aware of their own thought patterns. During this process, we provided many opportunities for participants to discuss their concerns and listen to others' opinions.
At the end of the education course, we shared the process as well as the results of the group education with the group members using the completed thought balance sheets. We also demonstrated how to use iCBT and asked them to access it using their own cell phones. Those who did not have a cell phone were provided a laptop computer by the school. Regarding online homework using iCBT, the participants were asked to practice the column method using a self-help-style programme by reflecting on any significant school-related stress they experienced over the 1-month period after the group education. The homework was expected to help the participants become accustomed to the col- which was developed by a Japanese authority on CBT and is accessible to the general public, provides self-help-style training programmes on coping with stress not only for those with depression or anxiety disorders but also for healthy people with mild concerns or difficulties. By providing contextual explanations and advice on the column method, the recommended web programme helped the participants easily complete the thought balance sheets.
The participants were able to complete their sheets by simply entering information as directed on the screen. The column method was expected to help the participants overcome their difficulties by changing negative and dysfunctional thinking patterns into flexible ones (Dennis & Vander Wal, 2010; Kimura et al., 2015) . During the intervention period, homeroom teachers, advisors, or school nurses contacted the subjects and sent them reminder emails once a week, because this approach was effective in encouraging subjects to access the iCBT programme in previous studies (Robroek, Lindeboom, & Burdorf, 2012; Stevens et al., 2008; Titov, Andrews, Choi, Schwencke, & Johnston, 2009 ).
We organized the iCBT programme to focus on the contents of the thought balance sheet and guidance from the website and secured a personal account for each participant. Each account was completely private, and the system administrator, homeroom teachers, advisors, and school nurses were not allowed to access it. The system administrator could verify only the number of times that each participant accessed and completed the thought balance sheet.
The control group did not receive an intervention. However, for ethical reasons, the same programme (group education and online homework using iCBT) was provided to the control group after the study was completed.
| Measures
To evaluate the interventional effects of the programme, the follow- 
| General Health Questionnaire, 12 items (GHQ-12)
The GHQ is a questionnaire designed to assess physical and mental health problems and evaluate clients prone to neurosis and depression (Goldberg, 1981; Goldberg et al., 1997) . During score tabulation, answers are measured on a 4-point scale, and the GHQ scoring system is adopted. The GHQ-12 is the most simplified version of the scale, and its validity has been verified by the World Health Organization (Goldberg & Williams, 1988) .
| Generalized Self-Efficacy Scale (GSES)
The Japanese version of the GSES (Narita et al., 1995; Sherer et al., 1982) was used to measure self-efficacy. Molla, Salabifard, Mousavi, & Sobhani, 2015; Muris, 2002) . We intended to examine the effect of iCBT on not only psychological distress but also self-efficacy. Therefore, the present study employed the GSES.
| Statistical analyses
SPSS was used for statistical analyses, and an unpaired t-test was used to compare the demographics and psychological data of the two groups. For a comparison of the interventional effects of the programme, a two-way repeated-measures analysis of variance (ANOVA) was conducted.
3 | RESULTS
| Programme implementation
All 40 subjects (100%) in the intervention group participated in the group education. The frequency of accessing iCBT was <10 times in 7 subjects, 10-20 times in 17 subjects, and ≥20 times in 16 subjects.
The mean number of times that the website was accessed during the intervention period was 16.9, and the mean access frequency (percentage of the number of times the website was accessed during the intervention period) was 40.1%. All 80 participants completed the assessment at baseline and after the intervention period (Figure 1 ).
The two groups exhibited no significant differences in their assessment scores at baseline.
Although we intended for the intervention to avoid stressful events such as examinations and sports tournaments during the intervention period, it was difficult to avoid other unpredictable stressful events.
| Effectiveness of intervention
A two-way repeated-measures ANOVA was used to compare the effects of the intervention in the two groups. A statistically significant interaction was observed in the K6 scores for group × time, F
(1, 78) = 7.279; P = .009 (Table 2) . Regarding the K6 score, the results revealed no significant changes between the pre-and postintervention time points in the intervention group (P = .223). However, a significant exacerbation between the two time points was observed in the control group (P = .013). A significant difference between the K6 scores for the two groups at baseline was not observed (P = .191) . No significant interactions for the GHQ-12 and GSES were observed between the two groups.
| DISCUSSION
This study was designed to develop and implement a mental healthcare programme comprising group learning and iCBT-based intervention for high school students and to investigate its effectiveness. The results showed an increase in K6 scores for depression in the control group, but scores remained the same in the intervention group. These results suggest that iCBT might have alleviated students' distress associated with adolescent insecurity, although the students not receiving special care must confront such distress, which could exacerbate their mental health problems. The iCBT programme seemed Did not attend group session (n=0)
Analyzed (n=40) FIGURE 1 Flow of the study. iCBT, internet-based cognitive behaviour therapy.
convenient and efficient for coping with psychological distress such as depressed mood and anxiety. A meta-analytic review found that it was difficult to improve depressed mood using a prevention programme for the general population (Horowitz & Garber, 2006) . However, CBT-based programmes targeting a universal audience have recently been developed, and their effectiveness has been revealed in many randomized controlled trials (Calear & Christensen, 2010) .
The results of this study suggest that an iCBT-based mental healthcare programme might be promising not only for young athletes but also for the general youth population. This generation is familiar with internet tools and can use internet programmes easily without resistance.
Mental healthcare programmes that use iCBT, such as Mood-GYM and CATCH-IT, have certain limitations that preclude effective prevention and treatment because of the difficulties in forming therapeutic alliances through computer programmes alone, the large number of dropouts, and the low frequency of access among users (Bradford & Rickwood, 2014; Kaltenthaler et al., 2008) . In fact, a study that used MoodGYM found that 3176 individuals accessed the site, but only 138 people (4.3%) completed five sessions on the site (Christensen, Griffiths, Groves, & Korten, 2006) . The suggested reasons were a lack of knowledge among users, weak credibility of the prevention programme, and a lack of encouragement and feedback (Andersson & Cuijpers, 2008; Van Voorhees et al., 2006) . In light of these issues, to allow the subjects in this study to understand the usefulness of cognitive restructuring for coping with stressful events, they were asked to recall their experiences of a depressed mood in their daily school life as part of the group education. By recollecting their thoughts and using iCBT, the subjects were able to understand and experience the importance of cognitive restructuring and the accessibility of iCBT. In addition to this approach, the school staff, including homeroom teachers, counsellors and school nurses, urged the subjects to access iCBT by sending weekly reminder emails. This approach may have led to frequent use and stable mental status. years. Moreover, the mean score for this scale was very close to the cut-off point. This trend was also observed in the current study. The mean K6 score at baseline in the intervention group and the score after the programme in the control group were close to the cut-off point. This mood status may be due to stressful events such as examinations, sports tournaments, and matches during the programme implementation period. Other possible stressful events at school include interpersonal relations, career choices, school sports team activities, and adolescent romances. All students have complicated relationships or interactions and experience developmental changes.
Given these circumstances, the K6 score was increased in the control group, whereas it remained the same in the intervention group. As the mean K6 scores were close to the cut-off point and could indicate that the threshold for probable mental illness had been met, it seems possible that the intervention might be treating current symptoms rather than preventing depression and anxiety among young people. However, as the results did not show any significant improvement in the K6 scores in the intervention group, further research with more specific assessment seems desirable.
Several limitations of the present study may prevent our findings from being fully generalizable. First, the participants came from only one school, and all of them were young male athletes. Second, we did not conduct our research in a time-interactive way. Further research is therefore required to determine how long the positive effects are maintained. Third, this study was non-blinded, and the participants in the training and control groups had their school life on the same campus and therefore might have shared information.
Fourth, the present study did not include a time-matched control intervention to consider the effect of the iCBT programme itself.
Fifth, the intervention period in the current study was relatively short, although the iCBT interventions in the meta-analysis are typically completed within 3-26 weeks (Vigerland et al., 2016) .
It is crucial to determine whether intervention is capable of meeting the needs of subjects, especially in the early stage of mental illness (Morita et al., 2014) . Further studies are needed to develop optimal mental healthcare for young people. K6, Kessler-6 scale; GHQ-12, General Health Questionnaire, 12 items; GSES, Generalized Self-Efficacy Scale; Pre, pre-intervention (at baseline); Post, post-intervention (4 weeks); SD, standard deviation; ANOVA, analysis of variance; iCBT, internet-based cognitive behaviour therapy.
